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INTRODUCTION
Callitris is the only native gymnosperm genus found in the drier parts of Tasmania, where it is sporadically prominent within a range characterised by seemingly random absences and prominent disjunctions (Harris 1989) . The gymnosperms of the wetter parts of Tasmania have suffered a considerable diminution of their ranges since European settlement (Kirkpatrick & Dickinson 1984 , Brown 1988 . Experience elsewhere (e.g. Bowman et ai. 1988) and some limited observations in Tasmania (Kirkpatrick 1977 , Brown & Bayly-Stark 1979a , Harris & Brown 1980 , Harris & Kirkpatrick 1982 , Duncan & Duncan 1984 , Duncan & Brown 1985 suggested to us that Callitris was also in a state of retreat. The investigation reported herein is part of a larger study directed towards the long-term conservation management of Callitris species and communities in Tasmania. Later papers will discuss the autecology of C. rhomboidea and C. oblonga, their. regeneration and stand dynamics, the history and palaeohistory of their distributions, and their conservation requirements.
In this paper we define and describe floristic communities within the range of Callitris, analyse their environmental relationships and discuss the implications of these results.
METHODS
During the summers of 1986/87,1987/88 and 1988/89 , floristic and environmental data were collected from 126 10 x 10 m quadrats distributed evenly throughout the range of Callitris in Tasmania. These data included floristic lists, height and cover by stratum, dominance, topographic position, the date of the last fire (where determinable from information, tree rings or growth whorls on Banksia), geomorphological situation (13 classes), slope, surface geology, altitude, drainage (three classes), slope aspect, soil texture (using the classes of Corbett 1969), soil depth and surface soil pH (using a CSIRO soil-testing kit). Class data, where possible, were arranged to fOlm a continuous series. Thus, geologic classes were ordered from argillaceous to siliceous and slope aspect was scored from northwest to southeast to reflect the effect of exposure on insolation. Climatic data were derived from the extrapolated surfaces produced by the BIOCLIM modelling package (Busby 1986) .
The poly the tic divisive classifactory program TWINSP AN (Hill 1979 ) was used to gain an initial sorted table which was reworked, where appropriate, using a table resorting program (Minchin 1986 ). Eleven communities were selected for description. The environmental relationships of the communities were determined using one-way analysis of variance.
Species nomenclature follows Buchanan et al. (1989) . Structural nomenclature follows Duncan & Brown (1985) where aposite, and Specht (1981) 
group, as dominance was not an input to the classificatory procedure and characteristic species are defined by fidelity. Thus, the titles indicate a nodum of variation.
(1) Eucalyptus viminalis-Callitris rhomboideaCassinia aculeata shrubland -This is a community of silty, flat, near-coastal sites. The few quadrats in this group have been invaded by exotic grasses and herbs. It occurs on significantly flatter sites than all other communities and on significantly warmer sites in winter than community (2). Disturbance, leading to the invasion of exotics, may largely account for its distinctiveness.
(2) Eucalyptus ovata-Callitris ohlonga--Melaleuca gibbosa shrubby woodland --This is the community of alluvial river flats. It is most closely related to community (3), which occurs in more rocky riparian situations. It extends into colder winter environments than all others but (3) and (11), and occurs in areas of much lower precipitation, especially during the drier months, than community (11). (3) Callitris oblonga--{;allistemon paludosus tall open shrubland -This community occurs on rocky riparian sites on the South Esk, Apsley and Swan Rivers. Dolerite is the dominant rock. The community is typically heavily invaded by Ulex europaeus. It occurs in areas with lower precipitation during the driest months than communities (4), (5), (6) and (11) and lower winter temperatures than communities (4), (7), (8), (9) and (10). (4) Eucalyptus amygdalina-Callitris rhomboideaEpacris impressa shrubby woodland -E. ohliqua, E. globulus and E. virninalis are also occasionally dominant in this community, which extends from Tasman Peninsula to Bicheno on sandy sites in relatively moist areas and on skeletal dolerite soils where precipitation is high. The community is in the middle part of the climatic range on all variables. It occurs on significantly more sandy sites than group (6) and significantly more acid sites than communities (5) 
FIG. 2 -Means and 95% confidence limits for communities on selected environmental variables (community (1) is excluded because of the low number of quadrats).
rocky ridges, rocky knolls or talus slopes. The understorey is variably shrubby or grassy. The community occupies a highly distinct microenvironment, which differentiates it from communities (4) and (7), and a macroclimatic zone distinct from that of most other communities. (9) and (10), also from Bass Strait, typically occur in places more subject to coastal influences: than community (8), and community (9) also occurs on shallower soils. The Tasmanian mainland communities are climatically and edaphically distinct in their environmental range. (9) Allocawarina verticillata-Callitris rhomhoideaLeptospermum laevigatum low closed forest _ .. This Bass Stmi t island community occurs close to the coast on a variety of soils, most of which are shallow and acid. Like the previous community, it is climatically distinct in its range from the communities of the Tasmanian mainland. (10) Calli Iris rhomboidea-Dodonaea viscosa closed scrub -This near-coastal Bass Strait island community has a climate that distinguishes it from most other communities, and tends to occur in slightly drier coastal situations than community (8).
(11) (Eucalyptus glohulus)-Callitris rhomboideaBedfordia saUcina (woodland) closed forest ---This community occupies dolerite talus in extremely moist conditions, where Callitris is found mixed with species that extend to the rainforests of western Tasmania and is associated with a rich variety of hygrophilous ferns. It is climatically distinct from all others except community (1), which occupies a distinctly different topograhic situation.
The one-way analysis of variance indicated that the mean temperatures of the coldest and warmest months were the best discriminators between communities, followed by the precipitation of the wettest and driest months. There was less segregation of the communities in response to the topographic and soilrelated variables.
Although in most quadrats in most communities the Callitris species are subordinate to eucalypts, substantial pOlportions of the quadrats in groups (3), (8), (9), (10) and (11) have one of the two species as the sole dominant or a codominant (table 2) . Thus, C. ohlonga is most likely to be dominant in the tallest stratum in rocky riparian situations, whereas C. rhomboidea is most frequently dominant on the Bass Strait islands and the moistest part of its range on the Tasmanian mainland. Nevertheless, it is only in communities (1), (2) and (7) that there is no quadrat with Callitris as a dominant. These groups contain the most heavily human-disturbed sites in the survey.
The communities containing Callitris cover a substantial proportion of the environmental conditions found in eastem Tasmania. For example, soil pH varies from 3.0 to 8.5, altitude from sea level to 575 m, parent material from fertile alluvium to deeply leached sand, frost climate from severe to frost free, precipitation from 500 mm per annum to 1400 mm. Fourteen per cent of the Tasmanian native higher plant species were recorded from the 126 quadrats in the survey.
GENERAL DISCUSSION
The environmental data coHected for this study indicate that the types of biophysical environments occupied both species are far more extensive than their present ranges. Callitris oblonga is now largely restricted to the riparian zone of a few major rivers, yet can and does occur on shallow, well-drained soils well above the flood zone, and on at least one coastal sand dune system. It is totally absent from rivers idcntical in attributes to those from which it has been recorded. Similarly, with catholic tastes in soil and climate, C. rhomboidea has a surprisingly limited local occurrence and macrodistIibution. For example, communities (4), (5) and (6) are virtually identical in their species composition, excluding C. rhomboidea, to wet and dry eucalypt forest communities known to occur widely in the Hobart region (Hogg & Kirkpatrick 1974 , Brown & Bayly-Stark I 979b, Kirkpatrick et al. 1988 . This pattern of distribution is consistent wiL.~ the hypothesis that Callitris has a range reduced from its edaphic/ climatic potential by uncongenial disturbance regimes and a limited dispersal ability (cf. Clayton-Greene 1981, Bowman et ai. 1988) . Fm1her evidence in relation to this question will be presented and discussed in our later papers. Kirkpatrick (1989) The putatively relict nature of Callitris in Tasmania makes it important to ensure that stands in a wide range of environments are protected from clearance or inappropriate disturbance regimes. Groups (1), (5), (6), (9), (10) and (11) are known from national parks or equivalent reserves. Group (2) is found within a private nature reserve established by the Tasmanian Conservation Trust Inc. Group (3) is found in the Gorge and the Trevallyn State Recreation Area. Group (4) is found near Cape Hauy in a forest reserve. Group (8) is found in the area under threat of alienation, but proposed for a nature reserve, at Wingaroo on Flinders Island. Group (7) is found in crown land at the coast at Orford. While some substantial populations of C. rhomboidea are found within reserves with first-class security and appropriately informed management, C. oblonga is a rare and threatened species with only one small private nature reserve being managed to the end of its preservation, and with most of its remaining populations, all small, being on private land. This taxon and the communities in which it occurs require active management if they are to survive another century. High concentrations of invasive, inflammable exotics make the future of most stands dependent on weed control,
The reservation and management programme that needs to be developed for Callitris communities in Tasmania will benefit two species of considerable horticultural worth that provide an interesting visual contrast in the eucalypt-dominated landscape of eastern Tasmania.
